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1. Introdução
$iJXDpXPEHPSUHFLRVRGRSODQHWDHDVXDXWLOL]DomRWHPVLGRFDGDYH]PDLVFRQWURODGDHGLVSXWDGD
SHORVGLYHUVRVVHJPHQWRVGDVRFLHGDGH$DJULFXOWXUDSRUPHLRGDLUULJDomRXWLOL]DJUDQGHYROXPHVGHiJXDVHQGR
SRUWDQWRLPSHUDWLYRRVHXXVRUDFLRQDOSDUDTXHQmRKDMDGHVSHUGtFLRV1HVVHVHQWLGRDXWLOL]DomRGHVHQVRUHVSDUD
RPRQLWRUDPHQWRGDiJXDQRVRORWHPSDSHOLPSRUWDQWHQRPDQHMRGDLUULJDomRDX[LOLDQGRQDLQGLFDomRGRPHOKRU
PRPHQWRGHLUULJDU
'HXPPRGRJHUDORVVHQVRUHVGHXPLGDGHGRVRORQmRVmRDLQGDHPSUHJDGRVGHIRUPDJHQHUDOL]DGDSDUD
RPDQHMRGDLUULJDomR(QWUHRVVHQVRUHVGHXPLGDGHGHVRORPDLVFRQKHFLGRVHVWmRDVRQGDGHQrXWURQVREORFR
GHJHVVRRVWHQVL{PHWURVGHFiSVXODSRURVDDUHÀHFWRPHWULDQRGRPtQLRGRWHPSR7'5HVHQVRUHVFDSDFLWLYRV
EDVHDGRVHPSURSULHGDGHVGLHOpWULFDV$OJXQVVHQVRUHVFRPRRVFDSDFLWLYRVH7'5GHWHUPLQDPRFRQWH~GRYROX-
PpWULFRGDiJXDQRVRORePmHQTXDQWRTXHRXWURVFRPRRVWHQVL{PHWURVGHWHUPLQDPRSRWHQFLDOGDiJXD
QRVRORsN3D$SHVDUGHGLIHUHQWHVHVVHVGRLVSDUkPHWURVVmRLPSRUWDQWHVHVHLQWHUUHODFLRQDPSRUPHLRGD
FKDPDGDFXUYDFDUDFWHUtVWLFDGDUHWHQomRGDiJXDQRVROR(QTXDQWRsLQGLFDRHVWDGRHQHUJpWLFRGDiJXDQRVROR
HSRGHSRUWDQWRDX[LOLDUSDUDLQGLFDURPRPHQWRGHVHLUULJDUeIRUQHFHWDPEpPLQIRUPDo}HVVREUHRYROXPHGH
iJXDDVHUDSOLFDGRQDLUULJDomR
$SHVDUGDGLYHUVLGDGHGHVHQVRUHVGHiJXDQRVRORGLVSRQtYHLVQRFRPpUFLRKiDLQGDJUDQGHLQWHUHVVHQR
GHVHQYROYLPHQWRGHQRYRVGLVSRVLWLYRVSRLVH[LVWHPGLYHUVDVOLPLWDo}HVSUiWLFDVFRPRDGHSHQGrQFLDGDVDOLQLGD-
GHEORFRVGHJHVVRVHQVRUHVFDSDFLWLYRVSHTXHQDIDL[DGHRSHUDomRHGL¿FXOGDGHVGHPDQXWHQomRWHQVL{PHWUR
FRPSOH[LGDGHGHXVRHDOWRFXVWR7'5HXWLOL]DomRGHUDGLDomRLRQL]DQWHVRQGDGHQrXWURQVGHQWUHRXWUDV
9LVDQGRVDQDUDOJXPDVGHVVDVGL¿FXOGDGHVD(PEUDSD WHPGHVHQYROYLGRVHQVRUHVGHXPLGDGHGRVRORFRPRR
,UULJDV&DOERH6LOYDVHQVRUHVGHGLHGURHVHQVRUHVGHQ~FOHRQmRVLQWHUL]DGR&DOER(VVH~OWLPR
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GHQRPLQDGRGH VHQVRU ,*pFRQVWLWXtGRGHXPPDWHULDOSDUWLFXODGRFRPJUDQXORPHWULDFRQKHFLGDTXH UHWpPH
OLEHUDiJXDTXDQGRRVRORPROKDRXVHFD'XUDQWHDVHFDJHPRPHLRSHUPHLDDUSRVVLELOLWDQGRRXVRGHVLVWHPDV
SQHXPiWLFRVSDUDDGHWHUPLQDomRGDWHQVmRGDiJXDQRVROR2VHQVRU,*pGHIiFLOFRQVWUXomRHSRVVXLH[FHOHQWH
UHSURGXWLELOLGDGHFRPRXVRGHPDWHULDLVSDUWLFXODGRVSDGURQL]DGRV8PDGDVSRVVLELOLGDGHVSUHYLVWDVQDSDWHQWH
GRVHQVRU&DOERpDXWLOL]DomRGHVLVWHPDVySWLFRVFRPDPHGLGDGDOX]UHÀHWLGDQDVXSHUItFLHGRPHLR
SRURVRGXUDQWHRSURFHVVRGHVHFDJHPHPROKDPHQWR
$VVLPRREMHWLYRGHVWHWUDEDOKRIRLGHVHQYROYHUHWHVWDUVHQVRUHVGHQ~FOHRQmRVLQWHUL]DGRVHQVRUHV,*
GHEDL[RFXVWRXWLOL]DQGRIRQWHVGHOX]GH/('VHIRWRWUDQVLVWRUHVHQFRQWUDGRVQRPHUFDGRQDFLRQDOHDYDOLDUR
VHXSRWHQFLDOSDUDRGHVHQYROYLPHQWRGHIXWXURVSURGXWRVGHLQWHUHVVHFRPHUFLDOFRPGLYHUVDVIDL[DVGHPHGLGDV
HGLIHUHQWHVDSOLFDo}HV
2. Material e Métodos
2VHQVRU,*pFRPSRVWRGHXPDFiSVXODSRURVDTXHUHDOL]DRFRQWDWRKLGUiXOLFRFRPRVRORRXVXEVWUDWRH
XPQ~FOHRGHSDUWtFXODVFRPJUDQXORPHWULDFRQKHFLGD(VIHUDVGHYLGURVmRPDWHULDLVPXLWRLQWHUHVVDQWHVSDUDXVR
QRVHQVRU,*SRLVVmRGHFRPSRVLomRHJHRPHWULDVGH¿QLGDVSRGHPVHUHQFRQWUDGDVFRPHUFLDOPHQWHFRPGLYHUVDV
IDL[DVGHJUDQXORPHWULDVHVmRGHEDL[RFXVWR$OpPGLVVRSRVVLELOLWDPDFRQVWUXomRGHVHQVRUHVFRPPHLRVDOWD-
PHQWHUHSURGXWtYHLV&RPRVRORVDWXUDGRDVHVIHUDVGHYLGURPDQWrPVHWDPEpPVDWXUDGDVHQmRKiSHUPHDomRGH
DUQRLQWHULRUGRVHQVRU&RPDVHFDJHPGRVRORRPHVPRRFRUUHQRLQWHULRUGRVHQVRU,*KDYHQGRDSHUPHDomR
GRDUQRVHXLQWHULRUHGHVVDIRUPDSRVVLELOLWDRXVRGHVLVWHPDVSQHXPiWLFRVSDUDDGHWHUPLQDomRGRQtYHOGH
XPLGDGHEHPFRPRDFLRQDPHQWRGHGLVSRVLWLYRVGHLUULJDomRDFRSODGRVDRVHQVRU
$OWHUDo}HVQDVSURSULHGDGHVySWLFDVQDVXSHUItFLHGDVHVIHUDVGHYLGURHPIXQomRGDXPLGDGHQRLQWHULRU
GRVHQVRU,*SRGHPVHUWDPEpPXWLOL]DGDVFRPRSULQFtSLRGHWUDQVGXomRSDUDDLQGLFDomRGDXPLGDGH'HVVDIRU-
PDIRUDPFRQVWUXtGRVVHQVRUHV,*FRPRSHUDomRQRPRGRGHWUDQVGXomRySWLFDXWLOL]DQGR/('VGHGLYHUVDVFRUHV
YHUPHOKREUDQGRD]XOHYHUGHHXPIRWRWUDQVLVWRU37&SDUDDGHWHFomRGDOX]UHÀHWLGDQDVHVIHUDVGH
YLGUR2VWHVWHVLQLFLDLVUHDOL]DGRVPRVWUDUDPXPPHOKRUGHVHPSHQKRGR/('GHOX]EUDQFD//:&(:
RTXDOIRLVHOHFLRQDGRSDUDDVDYDOLDo}HVHPODERUDWyULR
$PRQWDJHPH[SHULPHQWDOXWLOL]DGDpDSUHVHQWDGDQD)LJXUDFRQVLVWLQGRGHXPDFkPDUDGHVXFomR
VXJDGRUGHÀXLGRVHPDQ{PHWURGHPHUF~ULRSDUDRDMXVWHGDWHQVmRGDiJXDQRLQWHULRUGRVHQVRU8PYROWtPHWUR
pXWLOL]DGRSDUDUHJLVWUDUDYDULDomRGDYROWDJHPQRIRWRWUDQVLVWRUHPIXQomRGDOX]EUDQFDGR/('UHÀHWLGDSHOD
VXSHUItFLHGDVSDUWtFXODVGDVHVIHUDVYLGURVHQGRTXHTXDQWRPHQRURYDORUGDYROWDJHPPDLRUDTXDQWLGDGHGHOX]
TXHDOFDQoDRIRWRWUDQVLVWRU2EVHUYDVHQRDOWRXPGHWDOKHGRWRSRGDFDSVXODSRURVDFRPDVHVIHUDVGHYLGURHD
SDUWHLQIHULRUGDWDPSDGH39&FRPR/('HRIRWRWUDQVLVWRU
!
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)LJXUD0RQWDJHPH[SHULPHQWDOSDUDWHVWHGRVHQVRU,*FRPWUDQVGXomRySWLFDQRPRGRGHUHÀH[mRGD
OX]SHODVXSHUItFLHGDVSDUWtFXODVGHHVIHUDGHYLGUR
8WLOL]RXVHQHVVHWUDEDOKRHVIHUDVGHYLGURFRPJUDQXORPHWULDHQWUHH+PHRVWHVWHVIRUDPUH-
DOL]DGRVFRPDDPRVWUDLQWHLUD+PHWDPEpPFRPDVVHJXLQWHVIUDo}HV+P+P
+P+PH+PFRPRREMHWLYRGHVHYHUL¿FDUDLQÀXrQFLDGRWDPDQKRGDVSDUWtFXODVQDFXUYD
GHUHVSRVWDGRVHQVRUGHOX]HPIXQomRGDWHQVmRRXXPLGDGHGDiJXD,QLFLDOPHQWHDVDPRVWUDVIRUDPVDWXUDGDV
HPXPDEDQGHMDFRPiJXDHSRVWHULRUPHQWHFRORFDGDVVREUHDVXSHUItFLHGDFkPDUDGHVXomRSDUDDDSOLFDomRGH
WHQV}HVFUHVFHQWHVHQWUHHN3DOLPLWHVREWLGRVFRPDPRQWDJHPH[SHULPHQWDO3DUDFDGDXPDGDVWHQV}HVD
YROWDJHPGRVHQVRUGHOX]IRLUHJLVWUDGDHPIXQomRGRWHPSRDWpTXHVHDWLQJLVVHRHTXLOtEULRGDUHVSRVWDGRVHQVRU
TXHHPSULQFtSLRpGHYLGRDRHTXLOtEULRGRPRYLPHQWRGDiJXDQRLQWHULRUGRVHQKRU,*
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3. Resultados e Discussão
2VUHVXOWDGRVGRVWHVWHVUHDOL]DGRVVmRDSUHVHQWDGRVQD)LJXUDHSDUDDVGLYHUVDVIUDo}HVGHHVIHUDVGH
YLGRDYDOLDGDV2EVHUYDVHGHXPPRGRJHUDOXPDXPHQWRQRVYDORUHVGDYROWDJHPFRPRDXPHQWRGDWHQVmRGD
iJXDGLPLQXLomRGDXPLGDGHSDUDDVIUDo}HVPDLVJURVVHLUDV+P+PH+PHWDPEpP
SDUDDDPRVWUDLQWHLUD+PFRQIRUPHYHUL¿FDGRQD)LJXUD'HVVDIRUPDKiXPDGLPLQXLomRGDOX]UHÀH-
WLGDFRPDVHFDJHPGRPHLR,VVRRFRUUHDWpXPDWHQVmRPi[LPDGHFHUFDGHN3DRQGHDSDUWLUGHVVHYDORUKi
SRXFDPXGDQoDQRSDGUmRGHUHÀH[mR$SHQDVQRFDVRGDIUDomRLQWHLUD+PRFRUUHXXPDSHTXHQDGLPLQXL-
omRGDYROWDJHPLQGLFDQGRXPDXPHQWRGDOX]UHÀHWLGDSDUDWHQV}HVVXSHULRUHVDN3DRTXHSURYDYHOPHQWHVH
GHYHjSUHVHQoDGHPDWHULDOPDLV¿QRQDDPRVWUDLQWHLUD(VVHVUHVXOWDGRVLQGLFDPXPDDOWDVHQVLELOLGDGHGRVHQVRU
SDUDDPHGLGDGDWHQVmRGDiJXDQRVRORSDUDXPDIDL[DGHDWpFHUFDGHN3DXWLOL]DQGRIUDo}HVJUDQXORPpWULFDV
GHHVIHUDVGHYLGURHQWUHH+PHDWpN3DFRPDIUDomRLQWHLUD+P
)LJXUD9ROWDJHPPHGLGDQRIRWRWUDQVLVWRUHPIXQomRGDWHQVmRGDiJXDSDUDDVDPRVWUDVGHHVIHUDVGH
YLGURQDVIUDo}HV+P+PH+P
1RFDVRGDVIUDo}HVPDLV¿QDVDEDL[RGH+P+PH+PKiXPHIHLWRFRQWUiULRGRRE-
VHUYDGRSDUDDVIUDo}HVPDLVJURVVHLUDVFRPRDXPHQWRGDOX]UHÀHWLGDGLPLQXLomRGDYROWDJHPQDVXSHUItFLHGDV
HVIHUDVGHYLGURFRPDVHFDJHPGRPDWHULDOTXHHTXLYDOHjVWHQV}HVGHiJXDPDLRUHV)LJXUD1DIUDomR
+PDPDLRUVHQVLELOLGDGHVHGHXHQWUHHN3DHQDIUDomR+PHQWUHHN3D3DUDDIUDomR+m 
RFRPSRUWDPHQWRIRLVLPLODUDRGDVIUDo}HVPDLVJURVVHLUDVPDVFRPEDL[DVHQVLELOLGDGHSDUDWHQV}HVHQWUHH
N3D
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)LJXUD9ROWDJHPPHGLGDQRIRWRWUDQVLVWRUHPIXQomRGDWHQVmRGDiJXDSDUDDVDPRVWUDVGHHVIHUDVGH
YLGURQDVIUDo}HV+P+PH+P
4. Conclusões
3HUFHEHVHSHORVUHVXOWDGRVREWLGRVJUDQGHSRWHQFLDOGHXVRGDWUDQVGXomRySWLFDQRVHQVRU,*XWLOL]DQGR
/('VHIRWRWUDQVLVWRUVGHEDL[RFXVWR$UHVSRVWDGRVLVWHPDySWLFRLQGLFDJUDQGHLQÀXrQFLDGDJUDQXORPHWULDGDV
HVIHUDVGHYLGURQDUHVSRVWDHVHQVLELOLGDGHGRVHQVRUjYDULDomRGDXPLGDGHRXWHQVmRGDiJXD&RPRSUy[LPDV
HWDSDVSUHWHQGHVHLWHVWDUHVIHUDVGHYLGURFRPJUDQXORPHWULDVPDLV¿QDVHPVLVWHPDVTXHXWLOL]DPSUHVVmRSRVL-
WLYDSHUPLWLQGRDYDOLDo}HVSDUDSRWHQFLDOGDiJXDHQWUHDN3DLLUHDOL]DUDYDOLDo}HVPDLVGHWDOKDGDVQDV
SDUWtFXODVFRPJUDQXORPHWULDVPDLVJURVVHLUDVSDUDDFRQIHFomRGHVHQVRUHVGHJUDQGHVHQVLELOLGDGHSDUDIDL[DV
HQWUHHN3DHN3DLLLDYDOLDomRGDUHSURGXWLELOLGDGHGRVVHQVRUHV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